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EXPLANATION OF THE TABLES.

TABLE I.

COMMON LOGARITHMS.

N.B. The meaning and properties of logarithms are explained in works

on algebra.

1. The first page of the table gives the characteristics and

mantissas of numbers from 1 up to 100. The remainder of the

table gives only mantissas. The characteristics are obtained by
the following rule, which is deduced in algebra :

*

Wlien the number is greater than 1, the characteristic is positive,

and is one less than the number of figures to the left of the decimal

point ; when the number is less than 1, the characteristic is negative,

and is one more than the number of zeros between the decimal point

and the first significant figure.

The first three figures of a number of four figures are found in

the left-hand column marked N; the fourth figure of the number

is found in the lines at the top and the foot of the page. The

last three figures of the mantissa are found in the same line as

the first three figures of the number, and in the same column as

the fourth figure of the number. The first two figures of the

mantissa are in the column headed 0, and are printed only once.

They are found either in the same line as the last three figures,

or in the first line above which contains a whole mantissa. If,

however, a *
precedes the last three figures of the mantissa, the

first two figures are found in the following line.

* This rule may be easily deduced in arithmetic.

1



2 EXPLANATION OF THE TABLES.

2 To find the logarithm of a number.

Rule: Write the characteristic, and then annex the mantissa

found by means of tlie table.

\a) A number offour figures.

log 3552 = 3.55047 : log 355.7 = 2.55108 : log 35.74 = 1.55315
;

.og 36.34 = 1.56038
; log 536.2 = 2.72933

; log 5.371 = 0.73006.

(b) A number of less than four figures. In this case, annex

ciphers, or suppose them to be annexed, and proceed as in case (a).

log .213 = 1.32838
; log 47.6 = 1.67761

; log .0375 = 2.57403.

(c) A number of more than four figures.

To find log 47653. The characteristic is 4. The mantissa, as

shown in algebra, is the same as the mantissa of log 4765.3.

Log 4765.3 lies between log 4765 and log 4766. Hence the

mantissa of log 4765.3 is between the mantissas of log 4765 and

log 4766. It is assumed that the change in the mantissa is

proportional to the change in the number, as the latter increases

from 4765 to 4766; that is,

mantissa of log 4765.3 = mantissa of log 4765 + .3

X (mantissa of log 4766 mantissa of log 4765).*

mantissa of log 4766 =.67815 mantissa of log 4765 =.67806

mantissa of log 4765= .67806 difference for .3=.3 x9= 27

difference for 1= 9 .\ mantissa of log 4765.3=.678087

or, =.67809

.'. log 47653=4.67809

.Note 1. By general agreement, a number with six or more decimal

places is reduced to a number with five in the following way:
If a number less than 6 is in the sixth decimal place, then the number in

the fifth place is left unchanged ;
if a number greater than 6 is in the sixth

place, or if there is a 5 in the sixth place and it is followed by figures other

* It is assumed that when a number varies from one value to another, the

change in the mantissa is proportional to the change in the number if the

latter change is small in comparison with the number. This is not striotly

correct, but is accurate enough for practical purposes.
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than zeros only, then the number in the fifth place is increased by unity ;
if

the number in the sixth place is 5 and it is followed by zeros only, then an

even number in the fifth place is left unchanged, and an odd number in the

fifth place is increased by unity.

Note 2. The difference between the mantissas for two consecutive

numbers of four figures is called their tabular difference, and is printed in

the column marked D. At the lower parts of the first three pages of the

table the tabular differences for the mantissas on these pages are multiplied

by the nine digits expressed as tenths. The results, which are called pro-

portional parts, are the amounts to be added in obtaining the logarithms of

five-figure numbers. It is better for the beginner in logarithmic computation
to find the tabular differences by subtraction, and make the calculations for

himself. The process described above for finding the logarithms of numbers

of five or more figures, is called interpolation.

To find log 476.532.

log 476.5 = 2.67806

difference for .32 = .32 x 9 = 288

.'. log 476.532 = 2.67809 [See Ex. above.]

Note 3. A five-place table of logarithms is not used, in general, with

numbers of more than five figures. In numbers having more than five fig-

ures the digits beyond the fifth have little effect on logarithms that are calcu-

lated no farther than to five places of decimals.

To find log 83.946. To find log 83.9468.

log 83.94 = 1.92397 log 83.94 = 1.92397

difference = .6x5= 3 difference = .68 x 5 = 34

.-. log 83.946 = 1.92400 .'. log 83.9468 = 1.92400

To find log 1236.2. To find log 1236.24.

log 1236 = 3.09202 log 1236 = 3.09202

difference = .2 x 35 = 7 difference = .24 x 35 = 84

.-. log 1236.2 = 3.09209 .-. log 1236.24 = 3.09210

Rule : Find the mantissa corresponding to the first four figure?

of the number ; multiply the tabular difference at that place in the

table by the fifth and following figures treated as a decimal; and

add the product to the mantissa just found.

Note 4. The logarithm of the reciprocal of a number is called the co-

logarithm ot the number, or the arithmetical complement of the logarithm of

the number. For instance, log ^\z = colog 325. Now

log 5|5 = log 1 - log 325 = - 2.51188 = (10- 2.51188) - 10 = 7.48812 - 10.
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Thus the cologarithm of a number is equal to the negative logarithm of

the number. The cologarithm can be written directly from the logarithm in

the table. The use of cologarithms sometimes helps in computation. For

example, log
23,41 * = log23.41 + log375 + colog92.83.

98*88

3. To And the number corresponding to a given logarithm. Tins

operation is the reverse of the preceding. The position of the

decimal point in the required number is shown by the characteristic.

The number of figures before the decimal point is one more than

the characteristic when the latter is positive ;
when the charac-

teristic is negative the number is a decimal, and the number of

ciphers between the decimal point and the first significant digit

is one less than the figure in the characteristic. (See the rule for

finding the characteristic.)

The sequence offigures in the number is found from the mantissa.

(a) When tlie given mantissa is in the tables. The first two

figures of the mantissa will be found in the column headed ; the

last three figures will be found in the same line as the first two,

or in the line above (where it will be preceded by *), or in one of

the lines following. The first three figures of the number are in

the column headed N, and are in the same line as the last three

figures of the mantissa; the fourth figure of the number is at the

top of the page in the same column as the last three figures of the

mantissa.

To find the number whose logarithm is 2.55047. On turning
in the table to the mantissa 55047 it is found that the correspond-

ing sequence of figures is 3552. The characteristic 2 shows that

the required number is 355.2. The number having 2.55047 for

its logarithm is .03552.

Given logN= 5.67815, find N. The sequence of figures in the

required number, as found on turning in the table to the mantissa

67815, is 4766. The characteristic 5 shows that the required

number is 476600. The number having 1.67815 for its logarithm
is .4766.

(b) When the given mantissa is not in the tables. In this case

the process of interpolation is employed.
To find the number whose logarithm is 2.57072. Inspection of

the table shows that the given mantissa lies between the tabu-
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lated mantissas, 57066 and 57078. Hence the required number

lies between 372.1 and 372.2.

mantissa of 3722 = .57078 given mantissa = .57072

mantissa of 3721 = .57066 mantissa of 3721 = .57066

.*. difference for 1 = 12 difference = 6

If 12 is the difference for 1, for what is 6 the difference ? Ob-

viously for t
6
tj-
of 1, i.e. .5. Hence the required number is 372.15.

Rule: Find the number corresponding to the mantissa in the

table next less than the given mantissa; find the difference between

these mantissas ; divide this difference by the tabular difference; and

annex the quotient to the four figures already found.

TABLE II.

LOGARITHMS OF CERTAIN TRIGONOMETRIC RATIOS.

4. The numbers given in this table are sometimes called log-

arithmic sines, logarithmic cosines, etc., or the tabidar logarithms

of the sines, cosines, etc. These terms are considered necessary
because these numbers, with the exception of those in one column

on each page, are not the logarithms of the sines, cosines, etc.,

but are these logarithms increased by 10. Hence, in working

examples these numbers should be diminished by 10. In the

column headed L. Cot., however, the logarithms are given cor-

rectly.

The degrees from to 44 are given at the top of the page,

and the minutes to be taken with any of these degrees are given
from down to 60 in the column on the left. The degrees from

45 to 89 are given at the foot of the page, and the minutes to

be taken with any of these degrees are given from up to 60 in

the column on the right. For the degrees printed at the top of the

page the contents of the columns are indicated at the top of

the page; for the degrees printed at the foot of the page the

contents of the columns are indicated at the foot of the page. A
ratio is printed at the top of each column (excepting the columns

for minutes), and the corresponding co-ratio is at the foot. This

convenient arrangement of the table is possible, because, as shown
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in trigonometry, a trigonometric ratio of an "angle is equal to the

corresponding co-ratio of the complement of the angle. For in-

stance, L. Sin. 33 26' = 9.74113 = L. Cos. 56 34'. The column

headed L. Cot. gives correctly the logarithms of the cotangents of

angles from to 45, and the logarithms of the tangents of angles
from 45 to 90.

5. To find the logarithm of a trigonometric ratio of an acute angle.

(a) When the angle is given in degrees and minutes. If the

angle is less than 45, turn to where the number of degrees is

given at the top of the page ;
find the number of minutes in the

column on the left marked '

;
write the number which is in line

with the number of minutes, and in the column under the ratio

named
;
subtract 10 when the number found is not in the column

headed L. Cot. If the angle is 45 or greater than 45, turn to

where the number of degrees is given at the foot of the page ;

find the number of minutes in the column on the right marked '

;

write the number which is in line with the number of minutes,
and in the column over the ratio named

;
subtract 10 when the

number found is not in the column headed L. Cot., or, what is

the same thing, in the column that has L. Tan. at its foot.

log sin 23 20' = 9.59778 - 10
; log tan 37 50'= 9.89020 - 10

;

log cos 55 40' = 9.75128 - 10
; log cot 78 10'= 9.32122 - 10

;

log cot 33 26' = 0. 18032
; log tan 47 50' = 0.04302.

(6) When the angle is given in degrees, minutes, and seconds. In

this case the logarithms required are obtained by the process of

interpolation.

To find log sin 36 42' 20". The required number lies between

log sin 36 42' and log sin 36 43'. It is assumed that the differ-

ence between the logarithms of the sines of two angles is pro-

portional to the difference between the angles when the latter

difference is small compared with either of the angles. (This is

not strictly correct, but is accurate enough for practical purposes.)

log sin 36 43'=9.77660-10 logsin3642'=9.77643-10

logsin3642'=9.77643-10 diff.for 20"=17xS= 66 "'

diff. forl'=~ 17 /. log sin 36 42' 20"= 9.77649-K
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As the sine increases when the angle changes from to 90,

log sin 36 42' 20" is greater than log sin 36 42'
;
and hence the

difference for 20" is added. The work indicated on the left may
be omitted, since the difference for 1' can be taken directly from

the tables.

To find log cos 23 36' 40".

log cos 23 36' = 9.96207 - 10

4T5~
.'. log cos 23 26' 40" = 9.96203 - 10

Since the cosine decreases as the angle changes from to 90,

log cos 23 36' 40" is less than log cos 23 36'; and hence, the

difference for 40" is subtracted. The differences for seconds are

added in the case of the logarithm of the tangent, and subtracted

in the case of the logarithm of the cotangent.

Note 1. Since

sec A =
, log sec A = log cos A = colog cos A ;

cos A

since cosec A =
, log cosec A = log sin A = colog sin A.

sin A
Note 2. It is shown in trigonometry that the trigonometric ratio of any

angle can be expressed in terms of some trigonometric ratio of an angle less

than 90. Hence the logarithm of any trigonometric ratio of any angle can

be found.

6. To find the acute angle that has a given logarithm of a trigo-

nometric ratio.

This operation is the reverse of the preceding.

(a) When the given logarithmic ratio is in the table.

To find A, given that log sin A = 9.77558 10, and B, given
that log sin B = 9.88647 - 10. Here L. Sin. A = 9.77558, and

L. Sin. B = 9.88647. Look through the columns having L. Sin.

at the top or at the foot, until the given L. Sin. is found. If this

number is in the column headed L. Sin., write the number of

degrees printed at the top of the page, and the number of min
utes which is in the column on the left and in line with the given
L. Sin. If the given L. Sin. is in the column having L. Sin.

at its foot, write the number of degrees printed at the foot of

the page, and the number of minutes which is in the column on
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the right and in line with the given L. Sin. The logarithms of

other ratios are treated in a similar manner. In the examples

given above, the acute angles that satisfy the given conditions

are, ^1 = 36 37', = 50 21'.

(6) When the given logarithmic ratio is not in the table.

To find A when log sin A = 9.80218 10. Examination of

the columns for L. Sin. in the table shows that L. Sin. 39 21'

= 9.80213, and L. Sin. 39 22' =9.80228. Hence the angle re-

quired lies between 39 21' and 39 22'.

log sin 39 22' = 9.80228 - 10 log sin A = 9.80218 - 10

log sin 39 21' = 9.80213 - 10 log sin 39 21' = 9.80213 - 10

difference for 1' = 15 difference = 5

If 15 is the difference for 1', for what is 5 the difference ?

Obviously for T
5
7 of 1', i.e. 20". Hence the acute angle that has

the given logarithm of a sine is 39 21' 20".

To find A when log cos A = 9.58824 10. Examination of

the columns for L. Cos. in the table shows that L. Cos. 67 12'

= 9.58829, and L. Cos. 67 13' = 9.58799. Hence the acute angle

required lies between 67 12' and 67 13'.

log cos 66 12'= 9.58829 - 10 log cos 67 12'= 9.58829 - 10

log cos 67 13'= 9.58799 - 10 log cos A= 9.58824 - 10

difference fori'= 30 differences 5

If 30 is the difference for 1', for what is 5 the difference?

Obviously for -fa of 1', i.e. 10". Hence the acute angle that has

the given logarithm of a cosine is 67 12' 10". The work on the

left in these examples need not be written, for it can be per-

formed mentally on inspection of the tables. The successive

differences for 1' are called tabular differences for one minute.

Rule: In order to obtain the acute angle corresponding to a

given logarithm of a sine or tangent, find the degrees and minutes

corresponding to the logarithm next less than the given loga-

rithm; divide the difference between these logarithms by the

tabular difference for 1' at that place in the table
;
this gives the
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fraction of a minute to be added to the degrees and minutes

already found. In order to obtain the acute angle corresponding

to a given logarithm of a cosine or cotangent, find the degrees

and minutes corresponding to the logarithm next greater than the

given logarithm ;
divide the difference between these logarithms

by the tabular difference for 1' at that place in the table
;
this

gives the fraction of a minute to be added to the degrees and

minutes already found.

Note 1. The logarithm next less is taken in the case of the sine and tan-

gent, since these ratios increase as the angle increases from to 90
;
the

logarithm next greater is taken in the case of the cosine and cotangent, since

these ratios decrease as the angle increases from to 90.

Note 2. It is shown in trigonometry that there are many angles in

addition to an acute angle, which have the same trigonometric ratio, and

accordingly the same logarithm of the ratio.

TABLES III.

FOUR-PLACE TABLES.

7. Four-place tables are accurate enough for many purposes.
The first two pages of Tables III. give four-place logarithms of

numbers from 1 to 999. These logarithms should not be used, in

general, with numbers that contain more than four figures. The
rules for using this table are similar to the rules given in connec-

tion with Table I.

log 723 - 2.8591
; log 9.36 = .9713.

To find log 3642.

log 3640 = 3.5611

difference for 2 = .2 x 12 = 24

.-. log 3642 = 3.5613

To find the number whose logarithm is 2.6860.

given log = 2.6860

log 485 = 2.6857

tabular difference for 1 = 9; difference = 3

.*. addition = f of 1 = .3 .*. number = 485.3
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8. The second of Tables III. gives the augmented logarithms of

angles at intervals of ten minutes from to 90. The angles
from to 45 are printed on the left, and the angles from 45 to

90 are printed on the right. This table is used in the same

manner as Table II. It is necessary, however, to pay attention

to the fact that the difference between the successive angles tabu

lated is 10'. instead of 1' as in Table II.

To find log tan 29 :

15'.

log tan 29 10' = 9.7467 - 10

difference for 5' = -fa of 30 = 15

.-. log tan 29 15' = 9.7482 - 10.

To find A when log cot A = .4531.

log cot 19 20' = .4549

log cot A = .4531

tabular diff. for 10' = 40; diff. = 18

.-. addition=^ofl0'=4'.5. .-. ^ = 1924'.5.

9. The last of Tables III. gives the actual numerieal values to

four places of decimals, of the sines, cosines, tangents, and cotan-

gents of angles, at intervals of ten minutes from to 90. These

values are usually called natural sines, natural cosines, etc., and

are denoted by N. Sin., N. Cos., etc., in order to distinguish them

from the so-called logarithmic sines, cosines, etc., given in the

immediately preceding table and in Table II. (Logarithms were

sometimes called artificial numbers, and ordinary numbers were

regarded as natural numbers.) The explanations concerning this

four-place table, and the rules for finding the trigonometric ratios

corresponding to given angles, and for finding the angles corre-

sponding to given ratios, are the same as the explanations and

rules in the preceding table and in Table II., if all references tc

logarithms in the latter rules be omitted. Those who are using

trigonometric tables for the first time, should test the statements

made concerning the relations between the numbers in Table II.

and the second of Tables III. on the one hand, and the number?

in the third of Tables III. on the other.
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To find A when cot A = .4336.

cot 66 30' = .4348

cot A = .4336

tabular diff. for 10' = 34
;
diff . = 12

\ addition = ff of 10'= 3'.5. .-. A = 66 33'.5.

To find sin 36 23'.

sin 36 20' = .5925

difference for 3' = T\ of 23 = 69

.-. sin 36 23' = .5932

Ex. 1. Compare the four-place mantissas of the logarithms of several

numbers with the corresponding five-place mantissas. Make a similar com-

parison between the four-place and five-place tables in the case of the trigono-

metric ratios of several angles.

Ex. 2. In the four-place table of natural sines, etc., find sin 37 25', tan

40 30', cot 27 30', cos 31 15', sin 50 20', tan 63 25', cot 74 25', cos 51 35'.

Find the logarithms of these numbers by means of Table I. Compare the

results with the values given for the logarithmic sines, etc., in Table II. and

the second of Tables III.
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